A lthough a small group of nurse scientists has contributed to the scientific foundation of clinical cancer care since the 1980s, a significant gap continues to exist in the research base needed for oncology nursing practice (Mooney, 2000) . This gap is related primarily to the lack of a critical mass of clinical researchers able to conduct highquality, patient-oriented cancer studies. This article describes the long-term follow-up of oncology nurses who attended an annual Cancer Nursing Research Short Course from [1984] [1985] [1986] [1987] [1988] [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] . Their contribution to oncology nursing research provides evidence of the value of this course and the need to continue to offer it.
Background and Significance
For many years, publications about the United States research enterprise have noted a declining number of healthcare providers, including physicians and nurses, who become clinicians and scientists (DiBona, 1979; Goldstein & Brown, 1997; Kelly, 1985; Kelly & Randolph, 1994; Nathan, 1998; Rosenberg, 1999; Schrier, 1997; Thompson & Moskowitz, 1997; Williams, Wara, & Carbone, 1997; Wyngaarden, 1979 Wyngaarden, , 1986 . This decline is occurring simultaneously with the growth of basic science discoveries that require translational, clinical study to bring direct benefit to the public. In addition, to successfully prevent disease and improve quality of life for those experiencing disease, a stronger emphasis is needed on This material is protected by U.S. copyright law. Unauthorized reproduction is prohibited.
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Downloaded on 03 06 2020. Single-user license only. Copyright 2020 by the Oncology Nursing Society. For permission to post online, reprint, adapt, or reuse, please email pubpermissions@ons.org ONCOLOGY NURSING FORUM -VOL 31, NO 2, 2004 E33 behavioral, psychosocial, and supportive care research. The decline in the number of clinical researchers must be reversed, and the quality and quantity of research that are needed for clinical practice must be improved. The cancer arena needs more clinical scientists (Mooney, 2000) . The Institute of Medicine's National Cancer Policy Board identified quality of life, preventive services, psychosocial support, and symptom management as important components of quality cancer care that require further attention if outcomes of care are to be improved (Institute of Medicine National Research Council, 1999) . To prepare high-quality clinical investigators, research training opportunities are needed.
Oncology nurses are a prime healthcare professional group to combine the skills of clinicians and scientists and address the gaps in clinical knowledge. Nurses have the clinical experience to conduct pertinent clinical studies that can provide the knowledge base needed to improve cancer care. To design high-quality studies, nurses, just as other clinicians who wish to conduct research, need research training at the doctoral and postdoctoral levels.
Doctoral education in nursing has grown since the 1960s. Although the first nursing doctorate, an EdD, was offered at Teacher's College, Columbia University, in 1933, only four programs were available by 1960 (McEwen & Bechtel, 2000) . Since then, a rapid increase in doctoral programs has occurred with more than 85 institutions offering doctoral education for nurses (Ketefian, Neves, & Gutierrez, 2001) . These programs generally are distributed equally across the regions of the United States; however, fewer programs are located in the western states. In addition, 13 states (Alaska, Delaware, Idaho, Maine, Montana, Nevada, New Hampshire, North Dakota, Oklahoma, South Dakota, Vermont, West Virginia, and Wyoming) have no nursing doctoral programs.
With the rapid growth of doctoral programs in nursing, the issue of quality arose. In 1993, the American Association of Colleges of Nursing (AACN) published a consensus document identifying quality indicators for doctoral programs. The recommendations emphasized the essential commitment to a research mission on the part of the parent institution and the nursing unit, the importance of faculty with programs of research that can engage and develop students, and the acquisition of adequate resources to support research activities. Further, AACN recommended that students be selected from a highly qualified pool of applicants where students' research goals are consistent with faculty expertise.
Herein lies the difficulty with preparing nurses with strong research skills in cancer prevention and control research. First, very few doctorally prepared cancer nurse scientists exist. This is compounded by a significant shortage in doctorally prepared faculty overall in schools of nursing throughout the nation (Berlin & Sechrist, 2002) . Second, nurses seeking doctoral education and development in cancer research often have difficulty accessing programs that have faculty with experience in cancer research. As the AACN (1993) consensus document on quality indicators suggests, a high-quality program in cancer prevention and control requires a cadre of senior cancer faculty to guide students, faculty with active programs of cancer prevention and control research, and a good fit between student interest and faculty expertise.
When this criterion was applied to the 73 doctoral programs in nursing available in 2000, less than a third were likely to meet AACN's (1993) recommendations. Of the 73 programs, the National Institutes of Health (NIH) Web site identified only 53 programs with at least one research grant funded by NIH in 1999. In seeking a research-intensive environment for doctoral study, schools would be expected to have several grants; however, only 33 of the 53 schools had more than two NIH-funded research grants in 1999. Based on the membership of the Oncology Nursing Society (ONS) Advanced Nursing Research Special Interest Group and other nurses known to publish research findings regularly in cancer journals, only 21 schools could be identified as research intensive and employing at least one doctorally prepared cancer nursing research faculty member. Thus, a limited number of nursing schools is available to nurses seeking research training at the doctoral level and to doctoral students and new doctoral graduates seeking research mentorship from a cancer nurse scientist. Given the scarcity of oncology nurse researchers in academic settings, supplemental programs are needed to assist doctoral students and new postdoctoral faculty who are developing research programs. The National Cancer Institute (NCI)/ONS Cancer Nursing Research Short Course was developed in the early 1980s to provide this supplemental support to new cancer researchers. This article describes the longterm follow-up of prior course participants and provides evidence of the success of this approach.
Course Description
The overall objective of the NCI/ONS Cancer Nursing Research Short Course is to expand the scientific foundation for nursing care of individuals with cancer. Since 1984, the course has been implemented each spring prior to the annual ONS Congress (with the exception of 1990 when the course was not held). The objectives of the course are to (a) conduct a national forum for exchange between distinguished oncology nursing faculty and competitively selected pre-and postdoctoral nurses from different institutions and (b) use the critique process as an innovative approach to strengthen the scientific nature of competitively selected research proposals.
The idea of sponsoring an ONS pre-Congress short course to encourage and enhance student interest in conducting cancer nursing research was developed at the 1982 fall ONS Research Committee meeting. Four of the committee members developed and submitted a one-year proposal to NCI. Funding was received, the first course was held, and the results were encouraging. The investigators sought additional funding, and the course has been funded since 1984 through competitive renewals submitted to NCI (see Table 1 ).
Course application information is disseminated through multiple marketing efforts. Information is sent to ONS members with advanced degrees, nurse executives from NCI-designated cancer centers, and schools of nursing with graduate oncology programs. Also, the course is advertised on the ONS Web site and in ONS publications (i.e., Oncology Nursing Forum, Clinical Journal of Oncology Nursing, and ONS News). Applications are invited from doctoral students, postdoctoral individuals, and recent master's program graduates who are interested in conducting research. Five-page abstracts are submitted for proposed studies or studies in progress. Completed research is not accepted.
At least four oncology nursing senior faculty are asked to participate as faculty for the short course. Faculty must be doctorally prepared and hold senior status as oncology faculty ONCOLOGY NURSING FORUM -VOL 31, NO 2, 2004 E34 in well-established and funded research programs. Abstracts are reviewed blindly by the panel of faculty and codirectors. The top 10 abstracts, plus two alternates, are selected, and individuals are notified of their selection. One month before the course, the participants can submit updated papers of no more than 15 pages of the proposed study to be presented at the course. Two faculty are assigned to review each proposal at the course. At least two weeks prior to the course, a conference call provides for discussion among faculty and codirectors about each proposal and allows the two reviewers assigned to each presentation to share their ideas. This discussion helps to clarify the major problem areas and recommended changes. It also helps to prevent redundancy in the faculty critiques.
On the day of the course, the schedule is very tight. Applicants whose abstracts have been accepted present their proposals after which two of the distinguished faculty review, critique, and discuss the work. The purpose of these critiques is to strengthen the proposals, increasing the likelihood of enhancing the scientific foundation of oncology nursing research. During or immediately following the course, each faculty member submits a one-to two-page summary of the critique that is given to the participant. The written critique is especially valuable for predoctoral students to share with their committee members if their dissertation research is reviewed at end of the short course. Participants evaluate the program at its end with a standard evaluation tool. Six-and 12-month follow-up evaluations are mailed to participants to document their progress on implementation of the research proposals. These evaluations have been consistently positive.
The NCI R25 grant provides financial support to the participants, faculty, and codirectors for travel and per diem. Faculty and codirectors also receive a small honorarium. The cost of the meeting room and refreshments is funded by the grant, as well as part-time secretarial support throughout the year for advertising, distribution of proposals for review, assisting with the agenda, etc. Participants' registration fees for the ONS Congress immediately following the course also are provided by the NCI grant.
Methods
The questionnaire used for long-term follow-up included background information about the participant, current status of the proposal presented during the short course, progress made in relation to publications, information on research funded and completed following the course, current research funding, and general comments. Questionnaires were mailed to participants who attended courses held from 1984-1998. The 1998 cutoff was selected to give time for participants to finish their schooling and move on with their careers. Future follow-up surveys will continue to track participants from 1998. Addresses were obtained from ONS rosters, augmented with information from a variety of active ONS members, previous faculty of the course, and the codirectors.
One hundred thirty-eight positions were available for the course from 1984-1998. During two courses, only nine students attended because participants withdrew too late to substitute an alternate; in addition, no course was held in 1990. Six attendees were not located for follow-up, and another four individuals attended two different courses. Therefore, surveys were mailed to a total of 128 individuals, and 122 responded (95% response rate). Multiple mailings, phone calls, e-mails, and personal contacts were needed for a small portion of the respondents. Analysis subsequently was conducted on 122 individuals; those who attended two courses were counted only once.
Results
The average age of participants at the time of the course and follow-up survey was 39 and 47 years, respectively (see Table  2 ). The number of years in nursing and oncology illustrates the extensive experience of participants. The vast majority (89%) resides in the United States, 10 reside in Canada, and one participant each resides in Ireland, Nepal, and Taiwan. Those currently residing in foreign countries were usually enrolled in U.S. schools at the time of the course. The geographic distribution of the responders shown in Table 2 indicates where they came from at the time of the course and where they currently reside. They are fairly evenly distributed across the United States with the smallest group in the Southwest and the largest group in the Northeast.
Participants were primarily Caucasian (94%). At the time of the course and the survey, the majority was employed fulltime. Ninety-four percent were employed in nursing, and 75% were employed in urban areas.
Education status, current job titles, and research activities were analyzed by dividing the participants into three groups to reflect time since course attendance. Group 1 attended courses from 1984-1988 and consisted of 41 participants. Group 2, with 43 participants, attended courses from 1989-1994. The 38 participants in group 3 attended courses from 1995-1998. The investigators expected that these findings would illustrate completion of doctoral preparation, higherlevel faculty positions, and more research activity and funding as time since the course increased. Data on education level at the time of the course and the survey revealed a large increase in doctoral degree completion following the course (see Figure 1 ). Reported positions are illustrated in Figure 2 . Those from group 1 who had more time since the course occupy a large proportion of professor and associate professor positions, whereas those who recently attended the course were primarily at the assistant professor level or in research and education positions.
One of the desired outcomes of the short course was for participants to develop a peer-reviewed funding base for their research program. Focusing on activities that occurred after completion of the course, research support for the three groups was examined in several ways (i.e., the number of participants who had funded research that was either completed or current and the number of grants to the whole group limiting each participant to a maximum of five grants for completed research and five grants for current research). These activities were described in terms of sources for funding, average amount of funding, and principal investigator (PI) role. Publication history provided additional information.
The percentage of individual participants across groups that reported funded research either current or completed is found in Table 3 . For completed studies, 76% of group 1, 74% of group 2, and 61% of group 3 received funding. For current studies, 56%, 58%, and 63%, respectively, were funded. 100  190  180  170  160  150  140  130  120  110  110   1  2  3  4  5 1  2  3  4  5  1  2  3  4  5  1  2  3  4  5  1  2  3  4  5  1  2  3  4  5  1  2  3  4  5  1  2  3  4  5  1  2  3  4  5  1  2  3  4  5  1  2  3  4  5  1  2  3  4  5  1  2  3  4  5  1  2  3  4  5  1  2  3  4  5  1  2  3  4  5  1  2  3  4  5   1  2  3  4  5  6  1  2  3  4  5  6  1  2  3  4  5  6  1  2  3  4  5  6 1984-1988 N = 41 1989-1994 N = 43 1995-1998 The average amount of support received by participants who were successful in receiving funding also was examined to illustrate patterns among the three groups. For completed studies and current research, the participants with more experience following the short course had higher mean levels of funding than those with less experience. In addition, the increased amount of funding is evident for the three groups in current studies versus completed studies. This was expected because researchers often move from intramural and foundation support for pilot studies to small grants at the national level and then to RO1 level NIH multiyear grants of $200,000 and more per year.
Funding sources are illustrated in Figures 3 and 4 for completed studies and current grants. Findings illustrate changes as new faculty members establish programs of research. For completed studies, the most common source of funding across groups was foundation support and the most recent course participants had the greatest percentages. The three groups received university or intramural support, and the earlier participants showed the most success in obtaining this type of funding. Federal grants were obtained approximately equally across the three groups. For current grants, differences existed among the three groups: Federal funds were the most frequent source for earlier participants, and university and foundation support were the most frequent sources for the most recent participants.
Participants' responsibilities can be examined by their research title and role. Figure 5 reveals that the earlier participants more frequently reported having a PI role following completion of the course compared to more recent participants. In addition to being a PI on one's own studies, participation with other researchers also can occur. This is illustrated in the percentage that participated in research but not as PIs.
Other roles in research are more common for recent short course participants.
Publication of research is another method of fulfilling the research role expectations. Approximately half of the earlier participants published all or part of the studies resulting from the proposals presented at the short course (see Figure 5 ). Fewer participants from the later courses published their findings from the course proposal submitted to the short course.
Comments from participants echo the success of the course (see Figure 6 ). The course acted as a springboard for many by demystifying research, desensitizing participants to the critique process, and sparking enthusiasm for conducting studies. Other participants suggested more time, additional faculty with different expertise, follow-up after the course, and indepth teaching about research methods. These recommendations would require additional resources and a different focus from the current course format.
Discussion
Determining the success of the short course is important in identifying its value to the continued development of cancer nursing research. This course has provided new investigators with resources not available at their institutions and has been successful in assisting them in launching research programs. Providing new researchers with access to faculty who can critique, advise, and help design appropriate studies will continue to be needed, especially in light of the anticipated shortage of nursing faculty (Berlin & Sechrist, 2002) .
The participants of the ONS/NCI Cancer Nursing Research Short Course are mature, experienced in nursing and the specialty of oncology, and 94% Caucasian. Participants' average age when attending the course was 39. This is an older population than that reported by the National Center for Education Statistics (2000) where the average age of those enrolled in 1999-2000 in master's programs across all college programs was 32.6 and across doctoral programs was 33.6. This survey's findings demonstrate participants' commitment to research in a number of ways. The response rate was outstanding. Participants described the course as a turning point in their research development. They valued the exposure 1  2  3 1  2  3 1  2  3 1  2  3 1  2  3   1  2  3 1  2  3 1  2  3 1  2  3 1  2  3 1  2  3   1  2  3 1  2  3 1  2  3 1  2  3 1  2  3 1  2  3 1  2  3 1  2  3 1  2  3  1  2  3 1  2  3  1  2  3 to the spirit of collegiality, esteemed researchers, funding information, and valuable feedback. Some participants remained in contact with other participants, faculty, and codirectors after the course. Course participants' employment revealed a pattern of moving toward full and tenured professorship positions as time since the course increased. Most schools require participation in scholarly activities, including research and publication, for advancement to full professorship level. For those participants who attended courses from 1995-1998, none was a full professor, 3% held associate professor positions, and 45% held assistant professor positions. The remaining 52% held a variety of research and teaching positions. In contrast to those participants attending the courses from 1984-1988, 20% held full professor positions and 37% held associate professor positions. This pattern of advanced positions for those further out from the course is as expected.
Respondents were divided into three groups defined by time since taking the course. Participation in research by the three groups was similar. The investigators believe this reflects an increased interest in research and the building of the research foundation for the nursing discipline. Sources of funding for research provide information about the value of foundation support among the participants. Information from completed studies shows that all three groups accessed intramural or university funding, and the earlier course participants accessed this resource more often than groups 2 or 3. In contrast, funding from the federal government was stable across the three groups, and support from foundations, although fairly consistent among the three groups, showed the highest percentage for the most recent course participants. The research funding available through the ONS Foundation has increased remarkably in recent years and may help to explain the increase in foundation support for more recent course participants.
When examining the funding sources for current studies, the importance of the federal government for experienced faculty and the use of foundations for the less-experienced participants are evident. Even more dramatic is the information about mean amounts of research funding across the three groups. For completed and current studies, the mean amounts increased as participants gained more experience and the time since the short course increased.
Research involves a variety of roles, with the PI being the independent researcher and leader of the research team. Other roles in the research team may include coinvestigator, data collector, project director, or nurse interventionists (when the study is testing nursing interventions). As expected, participants who are early in their research careers held more alternative research roles, and those with more time and experience were PIs.
A researcher's professional responsibility is to contribute to scientific literature and publish results of studies. This commitment was demonstrated in the survey participants, with a greater percentage of experienced researchers having published the results of the study presented at the short course.
Figure 5. Research Roles and Publication History

